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PROBLEM TO BE SOLVED: To make the water treating conductions of the 
same type of many semiconductor device manufacturing devices constant by 
compensating the individual differences among the manufacturing devices by 
providing a high-frequency power source connected to a first electrode through a 
matching circuit and an impedance measuring and adjusting means having an 
impedance adjusting circuit connected to a second electrode. SOLUTION: 
High-frequency power from a high-frequency power source 5 is efficiently 
supplied to a plasma treating chamber 4 by connecting a matching circuit 6 to the 
lower electrode 2 of the chamber 2. Then an impedance measuring and adjusting 
device 20 having an impedance adjusting circuit 17 is provided between a 
ground 16 and an upper electrode 3 and an Impedance is automatically adjusted 
while the impedance is displayed on a displaying section 21 so as to suppress 
the individual differences among many devices. When the impedance becomes a 
prescribed value, a wafer 1 is treated with plasma by connecting the adjusting 
circuit 17 to the upper electrode 3 and ground 16 by means of change-over 
switches 18a and 18b. Therefore, uniform plasma treatment can be performed 
among the devices even when the wafer treating condition is not changed at 
every device. 
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(54) SEMICONDUCTOR DEVICE MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the water treating 

conductions of ttie same type of many semiconductor 
device manufacturing devices constant by compensating the 
individual differences among the manufacturing devices by 
providing a high-frequency power source connected to a 
first electrode through a matching circuit and an impedance 
measuring and adjusting means having an impedance 
adjusting circuit connected to a second electrode. 
SOLUTION: High-frequency power from a high-frequency 
power source 5 is efficiently supplied to a plasma treating 
chamber 4 by connecting a matching circuit 6 to the lower 
electrode 2 of the chamber 2. Then an impedance 
measuring and adjusting device 20 having an impedance 
acljusting circuit 1 7 is provided between a ground 1 6 and an 
upper electrode 3 and an impedance is automatically 
adjusted while the impedance is displayed on a displaying 
section 21 so as to suppress the individual differences 
among many devices. When the impedance becomes a 
prescribed value, a wafer 1 is treated with plasma by 

connecting the adjusting circuit 17 to tJie upper electrode 3 and ground 16 by means of change 
over switches 18a and 18b. Therefore, uniform plasma treatment can be performed among the 
devices even when the wafer treating condition is not changed at every device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages causad by the use of this translation. 

1 -This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacturing installation of the semiconductor device characterized by providing the 
plasma treatment room which has the 1 st and 2nd electrodes which carried out opposite arrangement 
mutually, the RF generator connected to said 1st electrode through the matching circuit, and the 
impedance measurement and the adjustment device which have the impedance equalization circuit 
connected to said 2nd electrode. 

[Claim 2] The manufacturing installation of the semiconductor device according to claim 1 
characterized by having the measurement and the control section which measures the impedance of said 
impedance equalization circuit to said impedance measurement and adjustment device, and adjusts this 
impedance, 

[Claim 3] The manufacturing installation of the semiconductor device according to claim 2 
characterized by having the 1st and 2nd changeover switches which connect both between said 
impedance equalization circuit, and said measurement and control section. 
[Claim 4] The manufacturing installation of the semiconductor device according to claim 3 
characterized by separating said impedance equalization circuit from said measurement and control 
section, and connecting between said 2nd electrode of said plasma treatment room, and fixed potential 
with said 1 st and 2nd changeover switches. 

[Claim 5] Said impedance equalization circuit is the manufacturing installation of the semiconductor 
device according to claim 1 characterized by having a variable capacitor and a variable coil and being 
constituted. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the manufacturing installation of a semiconductor 
device, and relates to the equipment which supplies high-frequency power and is made to generate the 
plasma especially. 
[0002] 

[Description of the Prior Art] In the dry etching system which forms a pattern in the semi-conductor 

wafer (it is hereafter called a wafer) of the manufacture phase of a semiconductor device, in order to 
supply power to a plasma treatment room efficiently from an RF generator, the matching circuit is 
prepared among both. From that of carrying out the monitor of the plasma impedance in a plasma 
treatment room to JP,60-206028,A fiarthermore, and feeding back to a gas supply system, the technique 
which carries out discharge of the plasma under processing to stability is indicated. This conventional 
technique is explained with reference to drawing 2 . 

[0003] In the dry etching system by the conventional technique of drawing 2 , it has the plasma 
treatment room 4 which has the lower electrode 2 carrying a wafer 1, and the grounded up electrode 3, 
RF generator 5 which supplies high-frequency power, the matching circuit 6 which has variable coil 6a 
and variable capacitors 6b and 6c, and adjusts the power from RF generator 5, and the wattmeter 14. 
[0004] Furthermore With the clock B which was able to give each data from an operation and a control 
section 7, and a matching circuit 6 which computes the impedance in the plasma treatment room 4 from 
the potential difference of the variable coil 6a both ends in a matching circuit 6 With the signal from the 
data sampling circuit 15 transmitted to the operation control section 7, the comparator 8 which compares 
the signal from the operation control section 7 with the impedance fluctuation allowed value A, and the 
operation control section 7 The drop 13 for always acting as the monitor of the impedance in the bulb 1 1 
for adjusting the flow rate of the switch [ ON-OFF / switch / RF generator 5 ] 9, and etching gas 10, the 
rate controller 12 which open and close this bulb, and the plasma treatment room 4 is provided. A 
plasma impedance is sampled by such configuration, the flow rate of etching gas 10 is adjusted, and 
plasma impedance fluctuation is controlled. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although the above-mentioned conventional 
technique is effective about the manufacturing installation in every set, when using for the volume- 
production facility of a semiconductor device, it produces a problem as shown below. 
[0006] That is, in a volimie-production facility, many (several - dozens of sets) manufacturing 
installations of the same model are installed, and are used. In this case, if these manufacturing 
installations and installation conditions are completely mutually the same, in plasma treatment, it is 
manageable on the same processing conditions to all equipments with a package. 
[0007] However, it will produce between manufacturing installations actually by dispersion in 
installation conditions, such as dispersion in the components of a manufacturing installation, dispersion 
of the process which manufactures the manufacturing installation, or an impedance between an up 
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electrode and installation, dispersion, i.e., the equipment individual difference, of an impedance of the 
manufacturing installation itself. 

[0008] Therefore, it becomes impossible, and managing by package on the same processing conditions 
to all wafers is using processing conditions, such as a quantity of gas flow and applied voltage, 
according to equipment individual difference for each manufacturing installation of every, changing 
them, respectively. 

[0009] since it must carry out by seeing the configuration of the completion in the wafer after this 
processing, carrying out condition appearance needs to take time amount, or it is necessary to perform 
changing this condition at every exchange of components by scheduled maintenance, and it has become 
the factor which reduces productivity. 

[0010] Therefore, the purpose of this invention is offering the manufacturing installation of the 
semiconductor device which can make wafer processing conditions regularity, has them and raises 
productivity by compensating it easily, even if equipment individual difference exists between the 
manufacturing installations of a majority of same models. 
[0011] 

[Means for Solving the Problem] The description of this invention is in the manufacturing installation 
possessing the plasma treatment room which has the 1st and 2nd electrodes which carried out opposite 
arrangement mutually, the RF generator connected to said 1st electrode through the matching circuit, 
and the impedance measurement and the adjustment device which have the impedance equalization 
circuit coimected to said 2nd electrode of a semiconductor device. It can have the measurement and the 
control section which measures the impedance of said impedance equalization circuit to said impedance 
measurement and adjustment device here, and adjusts this impedance. In this case, it has the 1st and 2nd 
changeover switches which connect both between said impedance equalization circuit, and said 
measurement and control section, and it is desirable to separate said impedance equalization circuit from 
said measurement and control section, and to connect between said 2nd electrode of said plasma 
treatment room and fixed potential with these 1st and 2nd changeover switches, further. Moreover, said 
impedance equalization circuit has a variable capacitor and a variable coil, and can be constituted, 
[0012] According to such this invention, by adjusting the impedance of an impedance equalization 
circuit, the own impedance of equipment is made to become fixed among much equipments, equipment 
individual difference can be absorbed, the need that this changes processing conditions with each 
equipment is lost, and productivity improves. 
[0013] 

[Embodiment of the Invention] Next, this invention is explained with reference to a drawing. 
[0014] Drawing, ! is the block diagram showing the gestalt of operation of this invention. In this 
drawing, while evacuation of the plasma treatment room 4 is carried out so that it may become fixed by 
the pressure of 0.020 - 3.0Torr extent by the exhaust air system which omitted illustration including the 
lower electrode 2 carrying a wafer 1, and the up electrode 3 which was connected to the earth terminal 
16 and carried out opposite arrangement with the lower electrode, constant-flow etching gas flows from 
the gas inflow system which omitted illustration. 

[0015] By adjusting the high-frequency power from RF generator 5, the matching circuit 6 which 
suppHes high-frequency power to a plasma freatment room efficiently combines with the lower electrode 
2 of a plasma freatment room, and the wattmeter 14 is formed between RF generator 5 and the matching 
circuit 6. 

[0016] that is, a matching circuit 6 so that high-frequency power may be efficiently consumed by 
BURAZUMA in case it etches by having variable coil 6a and variable capacitors 6b and 6c, and being 
come out and constituted As opposed to the power (progressive wave output) which goes to the plasma 
treatment room 4 through a matching circuit 6 from RF generator 5 Variable coil 6a and variable 
capacitors 6b and 6c are automatically adjusted so that power (reflected wave output) which returns 
from the plasma treatment room 4 to RF generator 5 through a matching circuit 6 may be made as small 
as possible, and it has the function (auto matching function) to perform impedance matching. 
[0017] Furthermore by this invention, the impedance measurement and the adjusting device 20 (means) 
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possessing the impedance equalization circuit 17 connected between touch-down (earth terminal) 16 and 
the terminal of the up electrode 3 are formed. Measurement and the control section 19 with test-sectiori 
1 9a and control-section 1 9bj a display 2 1 , and the changeover switches 18a and 1 8b of a pair are formed 
in this impedance measurement and adjusting device 20 besides the impedance equalization circuit 17. 
[0018] The change-over of connection with touch-down 16 and the up electrode 3 and connection with 
the both ends of impedance measurement and a control section 19 of the impedance equalization circuit 
1 7 is enabled with these changeover switches 1 8a and 1 8b. 

[0019] Moreover, the impedance equalization circuit 17 has variable coil 17a and variable-capacitor 
1 7b, and is constituted. 

[0020] In case the impedance of the impedance equalization circuit 1 7 is measured, the impedance 

equalization circuit 17 is separated from the terminal of touch-down 16 and the up electrode 3 with 

changeover switches 18a and 18b, it connects with measurement and a control section 19, an impedance 

is measured in test-section 19a, and the measured value is displayed by the display 21 . 

[0021] Moreover, it adjusts automatically, displaying on a value which equipment individual difference 

controls among much equipments by the display 21, when variable coil 17a and variable-capacitor 17b 

in the impedance equalization circuit 17 are adjusted in control-section 19b and the impedance of the 

impedance equalization circuit 17 connects between an up electrode and touch-down with the measured 

value of test-section 19a, predetermined value 17, i.e., this impedance equalization circuit. 

[0022] And the impedance equalization circuit 17 where the impedance became a predetermined value is 

changed, by SUITCHI 18a and 18b, it separates from measurement and a control section 19, insertion 

connection is made between the terminal of the up electrode 3, and the terminal of touch-down 16, and 

plasma treatment is performed to a wafer 1 at the plasma treatment room 4. 

[0023] 

[Effect of the Invention] Thus, since this invention prepared the impedance measurement and the 
adjustment device which can change the ovm impedance of equipment easily, it can control the 
equipment individual difference between the manufacturing installations of a majority of same models, 
even if it does not change wafer processing conditions with each equipment by this, it can become 
possible [ carrying out plasma treatment of homogeneity between equipment ], and can raise 
productivity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the plasma treatment equipment of the gestalt of operation of this 
invention. 

[Drawin g^ It is drawing showing the plasma treatment equipment of the conventional technique. 
[Description of Notations] 

1 Wafer 

2 Lower Electrode 

3 Up Electrode 

4 Plasma Treatment Room 

5 RF Generator 

6 Matching Circuit 
6a Variable coil 

6b, 6c Variable capacitor 

7 Operation and Control Section 

8 Comparator 

9 Switch 

1 0 Etching Gas 

11 Bulb 

12 Rate Controller 

13 Drop 

14 Wattmeter 

15 Data Sampling Circuit 

16 Touch-down (Earth Terminal) 

17 Impedance Equalization Circuit 
17a Variable coil 

17b Variable capacitor 
18a, 18b Changeover sv^atch 

1 9 Measurement and Control Section 
19a Test section 

19b Control section 

20 Impedance Measurement and Adjusting Device 

21 Display 
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